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ABSTRACT— The study provides a framework for improving the most key performance indicators
and arranging them according to the degree of impact in order to enhance decision-making, speed and
increase accuracy in data analysis, reduce mismanagement and time to take appropriate decisions a timely
manner and ensure that the organization is moving towards achieving its goals, through one of the
techniques of business intelligence (Data Mining and Knowledge discovery) and choosing the best
technique that can be used to improve the key performance indicators.
Keywords— Business intelligent, Data Mining, Knowledge discovery, Key performance indicators,
Intelligent Modeling, Neural Networks, classification, artificial Neural Networks.
INTRODUCTION
Key performance indicators (KPIs) are
indicators of the success of achieving goals for
institutions and companies, and they are one of the
techniques for measuring the success of the
performance of organizations used with quality and
development programs for modern facilities, and
also in helping to ensure that the facility has
succeeded in achieving its goals [13].
I.

The measurement of these indicators uses
several technical, administrative and technical
methods to determine these indicators in measuring
the performance and the work of these companies
or institutions. The performance indicators in
business establishments today are considered
indicators of high value for the work team,
managers and companies to assess the progress
achieved quickly towards measurable goals.
The aim of the research paper is to improve the key
performance indicators in business organizations
by using business intelligence techniques through
methods of forecasting, data mining, and
knowledge discovery from the data warehouse.

STUDY PROBLEM
The problem in some companies and institutions
is that he does not know whether he performs the
tasks in the required manner and according to the
pre-established goals that the institution hopes to
reach or not, and do not see the extent of its progress
towards performing the tasks or the extent of its
backwardness from those tasks and what is the
minimum level that they have completed of the
goals. What happens in some institutions or
companies is to work through a form or model to
measure the main performance indicators and when
applying these indicators does not take into account
the nature of the tasks and activities of the facilities,
whether educational, health or service, which leads
to a defect in some institutions in measuring work
performance and affects the inability of the
institution From achieving its goals and
consequently its growth and the lack of a tool to
measure and analyze previous results, all that is
done is to introduce and measure the current
processes
for comparison, modernization,
development, reading of the past and prediction of
the future.
II.
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The matter needs to improve those key
indicators to help significantly in achieving the
goals set in advance in the business institutions and
thus helps greatly in reaching key performance
indicators that are able to perform their tasks and
achieve those goals that the business organization
seeks to achieve.
STUDY CONTRIBUTION
The study aims to improving the "key
performance indicators" and arrange them
according to the degree of impact in order to
enhance decision-making, speed and increase
accuracy in data analysis, and reduce
mismanagement and time to make decisions and
achieve goals [12].
III.

By studying:
• The current status of the institution and
planning for the future will be identified.
• improving Key performance indicators using
data mining techniques to develop of
business
establishments
performance
indicators.
• Setting real performance indicators that lead
to correct measurement, development and
change.
IV.

BUSINESS INTELLIGENCE TECHNIQUES

Definition
Business intelligence is a set of tools that convert
raw data into valuable and useful information to
support decision-making and also support data
mining techniques. The organization extracts
information and then makes decisions [1].
A.

Most often we find business intelligence tools to
extract data from data warehouses [2].
The data warehouse contains different data from
different sources and departments within the
organization and is stored in one place, so the
business intelligence tools focus on analyzing that
data [3].
Data Mining
The data mining is the process of finding
correlations pattern among dozens of data in large
relational databases, The Data mining aimed to
“turn data into knowledge" that make efficient
discovery of valuable, non-understandable
information from large collection of data and
present it into easy presentation and
comprehensible for supporter humans [4].
B.

Data mining used as business intelligence
Problem Solving for analyzing data from different
perspectives and summarizing it into useful
information and knowledge.
Data mining answers the questions did not ask
after by in-depth databases. The Data mining
methods can be classified into two categories:
descriptive and predictive data mining [6].
predictive data mining techniques
Predictive data mining is a method of data
mining for the purpose of using business
intelligence techniques or other datasets to predict
or predict trends. We find that this form of data
mining helps organizations and managers make
better decisions and can add value to analytics
efforts.
C.

The predictive data mining aimed to extract the
unknown values based on previous patterns
discovered form the database, such as
Classification, Regression and Neural Network.
Neural Network Techniques (Classification)
An ANNs is based on a collection of connected
units or nodes called artificial neurons, which
loosely model the neurons in a biological brain.
Each connection, like the synapses in a biological
brain, an artificial neuron receives a signal then
processes it and can signal neurons connected to it
[8].
Typically, neurons are aggregated into layers,
Different layers may perform different
transformations on their inputs. Signals travel from
the first layer "the input layer", to the last layer "the
output layer", possibly after traversing the layers
multiple times.
Neural network method is used for
classification, clustering, feature mining, prediction
and pattern recognition. It bases on the model and
learning rule, this Study use four neural network
model for learning as follow [5]:
•

Multi-layer
Network:

perceptron

(MLP)

Neural

MLP Neural Network consists of interconnected
nodes, consisting of three or four of layers: The first
layer is known as the input layer and corresponds to
the problem input variables with one node for each
input variable. The second layer is known as the
hidden layer and is useful in capturing non-linear
relationships among variables. The third layer also
a hidden layer and is useful in capturing non-linear
relationships among variables. The final layer is
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https://digitalcommons.aaru.edu.jo/fcij/vol7/iss1/4
DOI: https://doi.org/10.54623/fue.fcij.7.1.4

AHMED: Using Data Mining Techniques to improving Key Performance Indicators

known as the output layer and corresponds to the
classification being predicted.
•

Radial Basis
Network:

Function

(RBF)

Neural

Radial Basis Function networks is a real-valued
function whose value depends only on the distance
from the origin, it combines a single radial hidden
layer with a dot product output layer. The hidden
layer neurons act as cluster centers, grouping
similar training cases, and the output layer forms a
discriminate function. Since the clustering
transformation is non-linear, a linear output layer is
sufficient to perform an overall non-linear function.
•

The KPIs are predicted through a set of different
processes, which in turn are closely related to the
steps of the data mining process, which are as
follows:

Linear Neural Network (LNN):

The linear network provides a good benchmark
against which to compare the performance of your
neural networks. It is quite possible that a problem
that is thought to be highly complex can actually be
solved just as well by linear techniques as by neural
networks. If you have only a small number of
training cases, you are probably anyway not
justified in using a more complex model.
•

Implementation of the proposed framework in
business enterprises will greatly help in Increase
decision-making, Increase Accuracy, Reduce the
time of data analysis, Reduce Miss-Management
and Reduce Resources used

Probabilistic Neural Network (PNN) :

The Features of using PNN shows in Fast
training process orders of magnitude faster than
MLP back propagation, also it is inherently parallel
structure guaranteed to converge to an optimal
classifier as the size of the representative, training
set increases and training samples can be added or
removed without extensive retraining.
PROPOSED FRAMEWORK FOR IMPROVING
KPIS
The proposed framework sets steps and
processes for improving the key performance
indicators, which in turn begins with defining the
goals of the organization in order to measure the
extent of the organization’s progress, starting with
setting goals and then the method of processing data
collected from different sources within the business
organization, in addition to using data mining and
knowledge discovery through business intelligence
Then access to evaluate the results of the excavation
process and compare them.
V.

The Data Mining Enhancing Decision Making
throughout set of techniques and computer
applications.
This will be by Implementing Predictive
Methods on large amount of data.

Fig. 1. Proposed Framwork For Predicitng KPIs
Business Objectives
Key performance indicators are used to evaluate
the success of any institution or organization in
reaching its goals. Therefore, the KPIs are classified
through the model into two levels, the first level,
which is on the general performance Fig.1, and the
second level on operations across departments
within the organization [9].
1)

Based on the goals that will be determined and
that the company seeks to achieve, it will move to
the next stage of data collection according to the
level determined by the company [10].
To discover the right Key Performance
Indicators 'KPIs', the right goal must be set.
Business objectives are greatly affected by the
amount of work, available resources Fig.1, budget
and many other factors that differ from one
company to another [11].
2) Data Collection
The next step for the process of setting goals and
determining the level of performance indicators that
will be worked on is to identify the sources of data
collection. There are many ways to collect data,
Methods of Data Collection including Fig.1 :
•

Forms

•

Sheets
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•

Structured interview with
Department) in Department .

•

The data acquisition from Department
documents using paper and flash memories.

•

Note taking.

3)

expert

Create Data Base

Fig. 2. ETL Process

(IT

Data Extracting
In the Extracting process we extract the
Independent data affecting in Key Performance
Indicators , form the large data collected.
Preprocessing Phase Fig.2.
A.

Data Cleaning
Customers "Project Management" data contain
errors, missing values, noisy or inconsistent data.
we apply different techniques to get cleaning data .
B.

TABLE I:

MISSING VALUE

Messing data: remove missing values, noisy or inconsistent data TABLEL I.
TABLE II:

NOISY DATA

fill the missing values manually by using the constant value which is zero TABLEL II.
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H.

Data Selection
Select the Independent data affecting in the
discovery of Key Performance Indicators.
C.

Selecting the independent and dependent data
that affect in Business Objectives from the whole
data which gathered from Departments build up the
needed database.
Data Integration
Customers data collecting from many sources.
Data integration helps to avoid inconsistencies and
improve mining speed and quality.
D.

In the integration process of the data from
multiple sources, These data source have different
techniques and format.
In this study we put the stander for data
integration to avoid any inconsistent data
Data Transformation
Transformed the data into suitable forms for
mining process.
4) Data Mining
E.

Identifying the goal of using Data Mining
method
The Data mining methods help to extract the
hidden relation between data for the analysis
process and predict to Key Performance Indicators
from large databases.
F.

Transform the Data by Normalization TABLEL
III.

Select the Neural Network as Data Mining
Techniques.
The most data mining techniques fitting with
Business Objectives ,we gathered is classification
based on Neural Network algorithm, via feeding it
real-life cases and letting it change its weights
according to some learning rule.
I.

Neural Networks can be used when you have
little knowledge of the relationships between
attributes and classes.
J. Implementation and Results

Statistuca Tools
The STATISTICA is a comprehensive,
integrated data analysis, graphics, database
management, and custom application development
system featuring a wide selection of basic and
advanced analytic procedures for business, data
mining, science, and engineering application
6) Result Evaluation
5)

This study makes a new step to analyze data to
improve Key Performance Indicators so it enhances
the result of this process In decision-making and
achieving the goals of the institution in accordance
with the practical study Fig.3.
This study evaluate the results according to:

This will be by Data mining based on neural
networks, Applying the MLP, PNN, RBF and
Linear Neural Network algorithms comparing it to
find the best model fit to the Business Objectives
[7].
Target data set
The Study Select 70% of data for training the
neural network and 30% will be used as a
completely independent test of network.
G.

The reason for that is simple - if we only test the
neural networks on the same set of data, that was
used for the training, we do not know if it learned
to "predict" or to "memorize" the patterns TABLEL
III.

Fig. 3. Study Evaluate The Results
The following table presents a summary of the
evaluation of the neural network based on the types
used. The table shows both training, performance
testing, and error rate during the implementation
process by data mining TABLEL IV.
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Table III:

part of the data that was entered for the influencing factors after the normalization process

Table IV: summary results of implementing neural network models

A.

Classification Performance
Table V: classification performance
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Through the framework and based on the types
and methods of the neural networks used, the
results are evaluated for the main performance
indicators that achieve the objectives set based
on a set of criteria to choose the best ones in the
process of learning and data mining based on the
available data and those criteria are the time
spent learning for that neural network and the
rate of errors During the learning process, the
network learning rate is based on the existing
data TABLEL V.

based on pre-established business goals TABLEL
VI.
TABLE VI: PREDICTION RESULTS

At this stage, the four types of neural networks
that were used are compared Radial Basis
Function, Linear Neural Network, Multi-Layer
Perception and Probabilistic Neural Network
Choosing the highest and best performing neural
network tools by rating the performance
TABLEL V.
Here, Classification Performance is categorized
by the following elements Correct Classification
Rate,
Error
Classification
Rate
and
Classification Time TABLEL V.
Here we find that the correct data classification for
the highest rate is 0.90 Linear Neural Network,
followed by 0.85 Multi-Layer Perception, 0.62
Probabilistic Neural Network, and 0.80 Radial
Basis Function TABLEL V.
We move here to Error Classification Rate We
find that Probabilistic Neural Network provides the
highest error rate of 0.45, followed by Radial Basis
Function 0.42 and then Multi-Layer Perception
0.36 until the error rate decreases through Linear
Neural Network 0.32. Here we find comparisons
between Linear Neural Network and Multi-Layer
Perception TABLEL V
We move on to another very important element,
which is the time that the network will take to train
and identify the hidden data and link it to extract
knowledge. We find that the time for higher training
is Multi-Layer Perception 5:33, but the other
networks converge in the least time in training,
which is as follows Radial Basis Function 0: 10,
Probabilistic Neural Network 0: 08, Linear Neural
Network 0: 07 TABLEL V.
Prediction Evaluation
Comparison between the actual decision result
from the database and the prediction results of
neural networks to determine KPIs and choose the
best method for the neural network to predict KPIs
B.

We find here that the best result of the prediction
and the extent of its conformity with the objectives
of the set is Multi-Layer Perception, as it closely
matches the objectives.
Sensitivity Analysis
The sensitivity is defined as the ratio between the
error with omission and the baseline error and ranks
the variables in the order of importance, and
effecting Business objectives TABLEL VII.
C.

In that stage, Sensitivity analysis appears, in
which the key performance indicators are identified
and arranged according to the rates of achieving
goals within the business organization. Input
variable is considered as very important according
to the different types of neural network, and it
arranges these elements according to their degree of
importance and the rate of impact on the goals set
by the organization TABLEL VII.
Categorizing the elements in the neural network
Sensitivity Analysis helps to improve the main
performance indicators, as it gives us an evaluation
and arrangement of the elements of importance to
the entered data according to the degree of their
strength and importance, which gives us the
possibility to reach the goals of the institution,
which we must focus with or ignore because their
rate is very little in achieving the goals of the
institution TABLEL VII.
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TABLE VII:

SENSITIVITY ANALYSIS

Classification Evaluation
The neural network methods are developed and
the classification is evaluated based on the neural
networks’ understanding of all the objectives set, or
rejecting some of them, the extent to which they are
related to the data provided, and the arrangement of
the set objectives according to their degree of
importance to determine the key performance
indicators based on them TABLEL VIII.
D.

Through classification evaluation, the nature of
the performance, whether Committed or Didn't
Committed, and Classification Factors are clarified.
Total Correct Wrong Unknown Correct (%) Wrong
(%) Unknown (%) Looking at the previous table,
the best neural network for improving KPIs will be
chosen, which is Multi-Layer Perception.

Table VIII. Classification evaluation
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CONCLUSION
The proposed framework can be used as a way
to define Key Performance Indicators. So that it
allows companies and institutions to determine the
key performance indicators that are most
appropriate to the goals that follow their business
and the most appropriate, without the need for
previous experience in the field of work. The
proposed framework is highly flexible, allowing the
integration of new data sources that need
connectivity to support effective decision-making.
Thus it will be beneficial to the decision makers.

[2]

R. S. J. Baker, Data Mining for Education,
Advantages Relative to Traditional Educational
Research Paradigms,2010.

[3]

Gordon S. Linoff, Michael J. Berry: Data
Mining Techniques: For Marketing, Sales, and
Customer Relationship Management. Wiley
Computer Publishing; 3rd Ed., Apr. 2011.

[4]

Jiawei Han, Micheline Kamber, and Jian Pei:
Data Mining: Concepts and Techniques, 3rd
Ed., Morgan Kaufmann Publishers, Mar. 2011

The proposed model will help the organization
to better define and measure its progress towards
achieving its goals. This is after the work objectives
have been identified and its mission has been
analyzed to standardize them through performance
indicators and the extent of progress achieved. The
critical success factors for the business or the
institution reflect the difference in the work.

[5]

VI.

Thus, it will help in analyzing the success of the
business and planning the appropriate course of
action. This form gives the institutions the
necessary information to be submitted in a correct
manner. To define a complete and effective set of
performance indicators, and ensure that the metrics
are simple and applicable by identifying the current
situation and forecasting the future situation and
suggesting a different method for monitoring and
reviewing data relevant to business objectives.
As much you learn the neural networks by
feeding it data as you get the accurate results and
high performance, The experimental analysis has
profiled that the MLP Neural Network present a
good results for such problem solving.
The study help to reduce the time of data
analysis and increased the speed of decision
making, The study reduced the recourses used for
analysis process like paper, document and file.
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